A minimum of two blood meals are required for a mosquito to acquire and transmit 15 malaria, yet Anopheles mosquitoes frequently obtain additional blood meals during their 16 adult lifespan. To determine the impact of subsequent blood-feeding on parasite 17 development in Anopheles gambiae, we examined rodent and human Plasmodium 18 parasite infection with or without an additional non-infected blood meal. We find that an 19 additional blood meal significantly reduces P. berghei immature oocyst numbers, yet does 20 not influence mature oocysts that have already begun sporogony. This is in contrast to 21 experiments performed with the human parasite, P. falciparum, where an additional blood 22 meal does not affect oocyst numbers. These observations are reproduced when 23 mosquitoes were similarly challenged with an artificial protein meal, suggesting that 24 parasite losses are due to the physical distension of the mosquito midgut. We provide 25 evidence that feeding compromises the integrity of the midgut basal lamina, enabling the 26 recognition and lysis of immature P. berghei oocysts by the mosquito complement 27 system. Moreover, we demonstrate that additional feeding promotes P. falciparum oocyst 28 growth, suggesting that human malaria parasites exploit host resources provided with 29 blood-feeding to accelerate their growth. This contrasts experiments with P. berghei, 30 where the size of surviving oocysts is independent of an additional blood meal. Together, 31 these data demonstrate differences in the ability of Plasmodium species to evade immune 32 detection and adapt to utilize host resources at the oocyst stage, representing an 33 additional, yet unexplored component of vectorial capacity that has important implications 34 for transmission of malaria.
Introduction
Following blood or protein feeding, midguts were dissected from mosquitoes after feeding 124 blood meal or a protein meal at 3, 6, 18, 24, and 48 hrs. Midguts from non-fed mosquitoes 125 served as negative control, while heat-treated midguts (70°C for 10 min) were used as a 126 positive control. After dissection, the blood or protein bolus was removed, washed in Figure 1B ). To determine if this effect could be attributed to blood-feeding or the physical 167 distention of the midgut that results from blood engorgement, we similarly challenged 168 mosquitoes with P. berghei and maintained one cohort on sugar, while a second cohort 169 was given a protein meal (2%BSA, 2mM ATP in 1xPBS) four days post-infection ( Figure   170 1A). Following the additional protein feeding, oocyst numbers were similarly significantly 171 reduced ( Figure 1C ). Based on the minimal components of a protein meal, we argue that 172 the shared physical distention of the midgut of both treatments is responsible for this 173 dramatic reduction in P. berghei numbers.
174
Using a similar methodology, we also examined the influence of additional blood-or 175 protein-meal on the infection of the human malaria parasite, Plasmodium falciparum 176 ( Figure 1D ). However, an additional blood-or protein-meal did not influence P. falciparum 177 oocyst numbers ( Figure 1E ), suggesting that there are differences in the immune 178 recognition and killing of these two Plasmodium species in the mosquito host. 179 We also examined the temporal nature of an additional feeding, where mosquitoes al., 2009), to recognize the newly exposed P. berghei parasites following blood-feeding.
209
Using immunofluorescence assays, we demonstrate that TEP1 recognition of P. berghei 210 oocysts requires an additional blood-meal ( Figure 3A) , arguing that TEP1 may play an 211 integral role in mediating these killing responses. We examined this further using a TEP1 While an additional feeding does not limit human malaria parasite numbers unlike their 219 rodent malaria counterparts (Figures 1 and 3) , when evaluating oocyst numbers we 
